U.S. Geological Survey data indicate that the area affected by the March 11, 2011, magnitude 9.0 earthquake and associated tsunami is home to nine cement plants, eight iodine plants, four iron and steel plants, four limestone mines, three copper refineries, two gold refineries, two lead refineries, two zinc refineries, one titanium dioxide plant, and one titanium sponge processing facility ( fig. 1 , table 1). These facilities have the capacity to produce the following percentages of the world's nonfuel mineral production: 25 percent of iodine, 10 percent of titanium sponge (metal), 3 percent of refined zinc, 2.5 percent of refined copper, and 1.4 percent of steel. In addition, the nine cement plants contribute about one-third of Japan's cement annual production. The iodine is a byproduct from production of natural gas at the Miniami Kanto gas field, east of Tokyo in Chiba Prefecture. Japan is the world's second leading (after Chile) producer of iodine, which is processed in seven nearby facilities.
Requirements for Operation of the Mines and Mineral Processing Facilities
Maintaining or resuming operations at the facilities listed earlier in this report will depend not only on whether the facilities sustained damage from the earthquake and tsunami but also upon the condition of the surrounding infrastructure, including electric power and transportation systems (ports, railroads, and roads), necessary to obtain raw materials and to deliver finished products, as well as on reassembling the workforce that operates the facilities.
Mineral extraction and processing facilities are large consumers of electricity. When operating at full capacity, these facilities consume about 2.5 percent of Japan's production of electricity. A number of the facilities, which were not damaged by the earthquake, have limited activity or ceased operation owing to restrictions on the use of electricity. Figures 2 and 3 show the effect of the earthquake on electrical power availability as indicated by lights observed in images produced by the Earth Observation Group of the National Oceanic and Atmospheric Administration on the nights of March 9 and 12. Figure 1 shows the location of railroads and ports in the region. Popular media reports indicated damage to the ports at Hitachi, Ishinomaki, Kamaishi, Kashima, Kesennuma, Miyako, Ofunato, Onagawa, Sendai, Soma, and Shiogama. In addition, damage was sustained at the port of Hachinohe, which is north of the area shown on the map in figure 1. 
Conclusions
Understanding the long term effects of the March 11th earthquake and tsunami is only beginning. According to The Economist (2011) , the economic impact of natural disasters is often short-lived; however, "earthquakes have small but consistently negative effects on economic growth" owing to destruction of factories, transportation infrastructure, and electrical systems. In the short-term, lost production of mineral commodities will likely be felt in Japan and beyond.
